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(317)                      x (a, T) - % (I, T) = fc, (Tab - T) whence
(318)                              nab = ltal,(Tab-T)T
so that Tai is the temperature at which the two metals are neutral to each other (TIab = 0), also
(319)                                   6a-tb = -JcabT.
This is as far as we can go by purely therm odynamic reasoning. The only plausible hypothesis is that <?« and <5b are both proportional to T. If for one substance tf is assumed as the result of experiment to be proportional to T within certain temperature limits ; the same result is now established for other substances within the same limits, subject of course to (319) being true within these limits.
In the case of lead (say Z) it is known from experiment that 61 is sensibly zero over a considerable range of temperature; on this hypothesis
and if the above result for lead should be shown to be only approximately true, the first hypothesis would still give
(321)              *a--fc«T,    <J6 = -*6T,    ^6«*«-ft6.
J&a, Jcb in this case being referred to an ideal substance (T) for which 0 = 0. We further have by cyclic addition of (319)
(322)           (fc6 - fe) Tbc + (Jcc - &a) Tca + (ka - fe) Tab = 0 whence we may write
(323)                       z(a,r)-ft.(Ta-T),
(324)                           %(&,T) = ^(Ts-n
supposing Ta, Tb to be the neutral temperatures of a, b with respect to lead or the ideal substance (T) referred to. The integration constant which occurs in the value of % (depending on the initial state assumed in the definition of %) ^ ^ere made to vanish by taking the initial state in the substance I.
167. Effects of the Currents on Localisation of Energy and Entropy. The phenomena discussed in the preceding articles afford evidence that thermo-electric currents may alter the localisation both of energy and entropy.
Suppose any number of conductors, maintained at a distribution of temperature which is independent of the time, to be placed in a thermo-electric circuit, and after a quantity of electricity e hasnamely
